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This study aimed to investigate both anxiety and depression symptoms from early pregnancy
to 3-months postpartum, comparing women and men and first and second-time parents.
Methods: A sample of 260 Portuguese couples (N=520), ﬁrst or second-time parents, recruited
in an Obstetrics Out-patients Unit, ﬁlled in the State-Anxiety Inventory (STAI-S) and the
Edinburgh Post-Natal Depression Scale (EPDS) at the 1st, 2nd and 3rd pregnancy trimesters,
childbirth, and 3-months postpartum.
Results: A decrease in anxiety and depression symptoms from early pregnancy to 3-months
postpartum was found in both women and men, as well as in first and second-time parents.
Men presented less anxiety and depression symptoms than women, but the same pattern of
symptoms over time. Second-time parents showed more anxiety and depression symptoms
than first-time parents and a different pattern of symptoms over time: an increase in anxiety
and depression symptoms from the 3rd trimester to childbirth was observed in first-time
parents versus a decrease in second-time parents.
Limitations: The voluntary nature of the participation may have lead to a selection bias; women
and men who agreed to participate could be those who presented fewer anxiety and
depression symptoms. Moreover, the use of self-report symptommeasures does not give us the
level of possible disorder in participants.
Conclusions: Anxiety and depression symptoms diminish from pregnancy to the postpartum
period in all parents. Patterns of anxiety and depression symptoms from early pregnancy to 3-
months postpartum are similar in women andmen, but somewhat different in first and second-
time parents. Second-time parents should also be considered while studying and intervening
during pregnancy and the postpartum.
© 2011 Elsevier B.V. All rights reserved.
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1. Introduction
From early pregnancy to the postpartum period, several
changes occur simultaneously at biological, psychological and
social levels. Adjustment to these changes may place both
women andmen at-risk for psychological difﬁculties. Literature
has been picturing a particularly difﬁcult transition for ﬁrst-
time parents. But for second-time parents adjustment and
resultant strain may come from the process of incorporating a
newmember into a preexisting system and having to take care
of two children at the same time.
Empirical studies report high levels of anxiety symptoms
in women (Andersson et al., 2006; Breitkopf et al., 2006;
DiPietro et al., 2006; Heron et al., 2004; Huizink et al., 2004;
Lee et al., 2007) and their partners (Boyce et al., 2007; Condon
et al., 2004; Dulude et al., 2002; Perren et al., 2005; Skari et al.,
2002) during pregnancy. In both women and men, anxiety
levels seem to be higher in the 1st and 3rd compared to the 2nd
pregnancy trimesters (Lee et al., 2007; Teixeira et al., 2009),
and higher during pregnancy/childbirth compared to the
postpartum period (Andersson et al., 2006; Breitkopf et al.,
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2006; Condon et al., 2004; DiPietro et al., 2006; Heron et al.,
2004; Skari et al., 2002).
High levels of depression symptoms have been reported as
well, during pregnancy in women (Andersson et al., 2006;
Breitkopf et al., 2006; Bunevicius et al., 2009; Caliskan et al.,
2007; DiPietro et al., 2008; Evans et al., 2001; Felice et al.,
2004; Figueiredo et al., 2007; Heron et al., 2009; Lau and
Chan, 2009; Limlomwongse and Liabsuetrakul, 2006; Ross
and McLean, 2006; Skouteris et al., 2009; Westdahl et al.,
2007; Wu et al., 2002) and their partners (Areias et al., 1996;
Buist et al., 2003; Condon et al., 2004; Deater-Deckard et al.,
1998; Dulude et al., 2002; Morse et al., 2000; Perren et al.,
2005), plus in both postpartum mothers (Dietz et al., 2007;
Dørheim et al., 2009; Gorman et al., 2004; Xie et al., 2009) and
fathers (Ballard and Davis, 1996; Edhborg et al., 2005).
Following many years of interest in postpartum depression,
research has been more recently picturing a decrease in
depression from the 1st to the 3rd pregnancy trimester
(Andersson et al., 2006; Breitkopf et al., 2006; Bunevicius
et al., 2009; Felice et al., 2004; DiPietro et al., 2008; Ross and
McLean, 2006; Teixeira et al., 2009), and from pregnancy to
the postpartum period (Evans et al., 2001; Felice et al., 2004;
Figueiredo et al., 2007; Heron et al., 2009; Kinsella and Monk,
2009; Lau and Chan, 2009; Limlomwongse and Liabsuetrakul,
2006; Skouteris et al., 2009), in women, as well as in men
(Buist et al., 2003; Condon et al., 2004; Dulude et al., 2002;
Morse et al., 2000; Perren et al., 2005). However, higher rates
of depression after childbirth compared to pregnancy are still
being found in women (Dietz et al., 2007; Gorman et al.,
2004), and in men, particularly at the end of the ﬁrst
postpartum year (Matthey et al., 2000).
Usually, women have been described as presenting higher
anxiety than their partner, either before (Dulude et al., 2002) or
after childbirth (Ballard and Davis, 1996; Skari et al., 2002), but
some studies do not show gender differences in levels of
postpartum anxiety (Dulude et al., 2002). During pregnancy
women have been reported with higher depression levels than
men (Dulude et al., 2002; Matthey et al., 2000; Morse et al.,
2000; Perren et al., 2005), which is also controversial with
studies showing no signiﬁcant gender differences (Field et al.,
2006). Reports of two to three times more postpartum
depressed mothers than fathers (Areias et al., 1996; Ballard
and Davis, 1996; Edhborg et al., 2005; Matthey et al., 2000;
Morse et al., 2000; Perren et al., 2005) are also controversial
with research showing no gender differences in postpartum
depression rates (Dulude et al., 2002).
First-time mothers and fathers have been described as
presenting higher anxiety than second-time mothers and
fathers, during pregnancy and the postpartum (Hung, 2004;
Giakoumaki et al., 2009), with some studies showing the
reverse in pregnancy (DiPietro et al., 2008) and at postpartum
(Skari et al., 2002). No differences were found in literature in
women's anxiety according to parity in pregnancy (Lee et al.,
2007) and postpartum (Breitkopf et al., 2006; DiPietro et al.,
2006) as well.
No differences in depression levels according to parity
have been generally reported in women during pregnancy
(Breitkopf et al., 2006; Bunevicius et al., 2009; Dietz et al.,
2007; Lee et al., 2007; Westdahl et al., 2007; Wu et al., 2002)
and the postpartum period (Dietz et al., 2007; Wenzel et al.,
2005). However, some studies report either lower depression
levels in ﬁrst-time compared to second-time mothers during
pregnancy (DiPietro et al., 2008; Vliegen et al., 2006) or the
postpartum (Ho-Yen et al., 2007; Righetti-Veltema et al.,
1998; Skari et al., 2002), and higher in ﬁrst-time compared to
second-time mothers during the postpartum (Dørheim et al.,
2009). Studies have been mostly targeting ﬁrst-time fathers
(e.g., Areias et al., 1996; Matthey et al., 2000; Morse et al.,
2000; Perren et al., 2005), and so not much data is available
about the association between parity and depression in men,
with the exception of one study showing high levels of
depression during pregnancy in second-time compared to
ﬁrst-time fathers (Condon and Esuvaranathan, 1990).
High levels of anxiety and depression symptoms have
been reported during pregnancy and the postpartum period,
typically depression in women 3-months after childbirth.
However, a decrease from pregnancy to the postpartum
period in anxiety and depression symptoms has been pointed
out more recently, in women (Andersson et al., 2006;
Breitkopf et al., 2006; DiPietro et al., 2008; Evans et al.,
2001; Felice et al., 2004; Field et al., 2008; Figueiredo et al.,
2007; Heron et al., 2004, 2009; Limlomwongse and Liabsue-
trakul, 2006; Ross et al., 2003; Skouteris et al., 2009) as in
men (Buist et al., 2003; Condon et al., 2004; Dulude et al.,
2002; Perren et al., 2005; Skari et al., 2002). Usually studies
showmore anxiety and depression symptoms in women than
in their partners either before or after childbirth (Ballard and
Davis, 1996; Condon and Esuvaranathan, 1990; Edhborg et al.,
2005; Matthey et al., 2000; Morse et al., 2000; Perren et al.,
2005; Skari et al., 2002). Controversial results in the literature
regarding anxiety and depression during pregnancy and the
postpartum period are mainly regarding ﬁrst and second-
time parents. Studies usually found no differences in anxiety
and depression symptoms between primipara and multipara
mothers (Breitkopf et al., 2006; Bunevicius et al., 2009; Dietz
et al., 2007; Figueiredo et al., 2007; Lee et al., 2007; Wenzel
et al., 2005; Westdahl et al., 2007; Wu et al., 2002); though,
more (Dørheim et al., 2009; Gameiro et al., 2009; Giakoumaki
et al., 2009; Hung, 2004), as well as less symptoms (DiPietro
et al., 2008; Ho-Yen et al., 2007; Righetti-Veltema et al., 1998;
Skari et al., 2002; Vliegen et al., 2006) in ﬁrst-time mothers
than in second-time mothers have also been reported.
Patterns of anxiety and depression symptoms change
throughout pregnancy and the postpartum period according
to gender and parity have not been as highly studied, and
therefore are the principal novelties of the present study.
Additionally, studies targeting men's psychological adjust-
ment during pregnancy and the postpartum period have
almost only considered ﬁrst-time fathers (Areias et al., 1996;
Boyce et al., 2007; Buist et al., 2003; Condon et al., 2004;
Matthey et al., 2000; Morse et al., 2000; Perren et al., 2005).
Some controversial results in the literature may come from
the fact that research has been mostly designed to study
postpartum depression in ﬁrst-time mothers, while men and
second-time parents may have a different pattern of
symptoms over time. Studying simultaneously women and
men and ﬁrst and second-time parents from early pregnancy
to 3-months postpartum could help to explain controversial
results concerning levels of anxiety and depression symp-
toms throughout pregnancy and the postpartum period.
This study was aimed to investigate anxiety and depres-
sion symptoms in ﬁrst and second-time mothers and fathers
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at the 1st, 2nd and 3rd pregnancy trimesters, childbirth and
3-months postpartum, chieﬂy looking at parity differences
and effects.
We hypothesized that the transition to parenthood is mainly
the same developmental process, generating the same psycho-
logical challenges and difﬁculties for women and men and for
ﬁrst and second-time parents. But we also hypothesized that
some different patterns of psychological adjustment throughout
pregnancy and the postpartum periodmay occur in women and
inmenand inﬁrst and second-timeparents, according to speciﬁc
strains and difﬁculties that the transition may have implied for
women and men and for ﬁrst and second-time parents (e.g.,
DiPietro et al., 2008; Gameiro et al., 2009; Teixeira et al., 2009).
2. Methods
2.1. Participants
Three hundred pregnant womenwere randomly recruited
in an Obstetrics Out-patients Unit (Porto, Portugal) (84% of
the contacted pregnant women). The exclusion criteria were:
not reading or writing Portuguese and multiple gestations. A
sample of 260 couples (N=520) was considered, when the
partner also agreed to participate; 91.4% of women and 82.6%
of men completed all ﬁve assessments.
Nearly all the participants were Portuguese (91.4%). The
majority of participants was aged between 20 and 39 years
old (85.9%); belonged to low or medium-low socio-economic
level (57.4%); and were employed in manual (qualiﬁed or not
qualiﬁed) professions (57.4%). Participants were married
(55.8%) or cohabiting (32.6%), only 10.7% were single and
0.6% divorced. More than half of the women (54.1%) and men
(56.1%) were ﬁrst-time parents, but 44.9% were second-time
parents.
Women were younger [χ2(3)=22.455, p= .000], more
unemployed [χ2(2)=22.597, p=.000] and more educated
than men [χ2(2)=11.574, p=.003]. First-time parents were
younger [χ2(3)=50.753, p= .000], more educated [χ2(2)
8.096, p=.017], andmore of themwere single [χ2(2)24.653,
p=.017] than second-time parents. No signiﬁcant differences
were obtained for the remaining socio-demographics (see
Table 1).
At the ﬁrst contact, 11.7% of the participants had STAI-S
scores equal or higher than 45 (STAI-S≥45) (women =
13.1%;men=10.3%; ﬁrst-time parents= 10.3%; second-time
parents = 13.4%) and 15.9% of the participants had EPDS
scores equal or higher than 10 (EPDS≥10) (women = 20%;
men = 11.5%; ﬁrst-time parents = 13.2%; second-time
parents = 19.2%). Participants with STAI-S≥45 were
more likely to be unemployed [χ2(2)=10.739, p= .005].
Participants with EPDS≥10 were more likely to be younger
[χ2(3)14.876, p= .002], unemployed [χ2(2)=30.733,
p= .000] and less educated [χ2(2)=6.750, p= .034]. No
signiﬁcant association was obtained for the reaming socio-
demographics.
2.2. Measures
2.2.1. Socio-demographic questionnaire
Information about the participants (e.g., age, occupational
status, and marital status) was collected using a socio-
demographic questionnaire.
2.2.2. State-anxiety inventory (STAI-S, Spielberger et al., 1983)
A twenty-item self-report scale was used for measuring
the temporary condition of state-anxiety (anxiety in a speciﬁc
situation). STAI-S Portuguese version has shown good internal
consistence (Cronbach Alpha=0.87–0.93) (Biaggio et al., 1976).
Table 1
Socio-demographics (women and men, 1st and 2nd time parents, and total sample).
Women Men 1st time 2nd time Total
n=260 n=260 n=320 n=200 N=520
% % % % %
Age (years) ≤19 11.5 4.2 12.4 2.6 7.9
20–29 47.0 38.9 51.6 33.3 42.9
30–39 39.2 46.9 33.9 55.4 43.1
≥40 2.3 10.0 2.1 8.7 6.1
Matrimonial status Cohabiting 32.6 32.5 35.8 28.5 32.5
Married 55.8 55.7 49.7 63.2 55.8
Single 11.2 10.2 14.5 6.1 10.7
Divorced 0.4 1.6 0 2.2 1.0
Socio-economic level High 16.4 9.3 15.6 8.9 12.5
Medium high 7.4 14.0 9.4 13.0 11.1
Medium 19.6 18.6 16.5 21.9 19.0
Medium low 26.4 30.3 30.4 26.5 28.6
Low 30.2 27.8 28.1 27.7 28.8
Occupational status Employed 71.8 89.0 77.7 83.5 80.4
Unemployed 21.6 9.0 20.0 13.4 15.4
Household/student 6.6 2.0 5.3 3.1 4.2
Profession Non manual qualiﬁed 23.8 23.3 25.0 21.9 23.6
Non manual not qualiﬁed 19.6 18.5 16.5 21.9 19.0
Manual qualiﬁed 26.4 30.4 30.4 26.5 28.6
Manual not qualiﬁed 30.2 27.8 28.1 29.7 28.8
Schooling (years) b9 26.9 38.6 29.3 37.8 32.8
9–12 54.3 47.9 53.0 50.0 51.0
N12 18.8 13.5 17.7 12.2 16.2
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2.2.3. Edinburgh Postnatal Depression Scale (EPDS, Cox et al., 1987)
A self-report questionnaire composed of 10-items addres-
sing depression symptoms within the previous seven days.
EPDS Portuguese version has shown good internal consisten-
cy (Cronbach Alpha=0.85) (Figueiredo et al., 2007).
2.3. Procedures
This research received previous approval from the institu-
tion review board and was conducted in accordance with the
Helsinki Declaration. Participants were recruited in an Obstet-
rics Out-patients Unit at their ﬁrst appointment. The aims and
the procedures of the study were explained. After signing an
informed consent form, the socio-demographic questionnaire
was separately ﬁlled-out by the pregnant woman and partner,
and the STAI-S and EPDS was given to them (between weeks
8 and 14). The STAI-S and EPDS were once again ﬁlled-out
during the 2nd (betweenweeks 20 and 24) and 3rd pregnancy
trimester (between weeks 30 and 34), as well as at childbirth
(between days 1 and 3) and at 3-months postpartum (between
weeks 10 and 14).
2.4. Statistical analysis
Repeated measures analysis of variance (ANOVA) was
applied in order to study changes in anxiety and depression
symptoms from early pregnancy to 3-months postpartum.
Gender and parity were included as potential modiﬁers
(between-subjects factors), in order to compare women and
men and ﬁrst and second-time parents. STAI-S and EPDS scores
were included as measures of the same within-subject factor
with ﬁve levels (1st, 2nd and 3rd pregnancy trimesters,
childbirth and 3-months postpartum). As gender and/or parity
signiﬁcantdifferenceswere foundconcerningage, occupational
status, schooling, and matrimonial status, these variables were
included as covariates in order to control their effects. Main
effects and interaction terms were tested. Post hoc contrasts
were used to determine the nature of trends over time. Pair-
wise comparisons with Bonferroni correction were applied to
analyze mean differences in anxiety and depression symptoms
comparing all measuring time points. In order to explore the
same aim respectively in women, men, and ﬁrst and second-
time parents, independent repeated measures ANOVAs were
implemented.Whenwomenandmenwere analyzed, the effect
of parity was controlled; when ﬁrst and second-time parents
were analyzed, the effect of gender was controlled. Indepen-
dent samples t-test analysis were implemented to explore
gender and parity differences in anxiety and depression
symptoms at each of the measuring time points and paired
samples t-test were used to analyze differences in anxiety and
depression symptoms between measuring time points.
3. Results
3.1. From early pregnancy compared to 3-months postpartum
Repeated measures ANOVA revealed signiﬁcant changes
over pregnancy and the postpartum period [F(8, 2750)5.24,
pb0.001], both for anxiety [F(4, 1376)=6.00, pb0.001] and
depression symptoms [F(4, 1376)=7.51, pb0.001].
Table 2
Anxiety symptoms from early pregnancy to 3-months postpartum: women and men, 1st and 2nd time parents, and total sample.
1st T 2nd T 3rd T Childbirth 3M
M M M M M
(SD) (SD) (SD) (SD) (SD)
Women 1st time 35.01
(8.54)
32.66
(7.49)
34.12
(7.67)
36.67
(10.95)
29.88
(7.61)
2nd time 36.39
(9.06)
36.15
(10.94)
38.10
(10.05)
34.90
(8.63)
31.66
(8.56)
Total 35.66
(8.79)
34.30
(9.41)
35.99
(9.07)
35.84
(9.94)
30.71
(8.10)
(1)
Men 1st time 32.28
(8.52)
29.57
(7.29)
30.72
(6.96)
32.11
(9.14)
27.87
(7.14)
2nd time 32.93
(7.80)
32.69
(8.04)
34.97
(7.50)
34.11
(8.04)
31.54
(7.86)
Total 32.55
(8.21)
30.87
(7.74)
32.50
(7.47)
32.95
(8.73)
29.41
(7.65)
(2)
Total 1st time 33.65
(8.62)
31.12
(7.53)
32.43
(7.50)
34.41
(10.32)
28.88
(7.43)
(3)
2nd time 34.85
(8.66)
34.61
(9.88)
36.71
(9.11)
34.55
(8.36)
31.61
(8.23)
(4)
Total 34.18
(8.65)
32.68
(8.82)
34.34
(8.52)
34.47
(9.48)
30.09
(7.90)
(5)
(1) (2) (3) (4) (5)
1st T*3M: p=.000 1st T*3M: p=.000 1st T*2nd T: p=.000 1st T*3rd T: p=.04 1st T*2nd T: p=.01
2nd T*3M: p=.000 2nd T*3rd T: p=.01 1st T*3M: p=.000 1st T*3M: p=.000 1st T*3M: p=.000
3rd T*3M: p=.000 3rd T*3M: p=.000 2nd T*childbirth: p=.000 2nd T*3rd T: p=.02 2nd T*3rd T: p=.000
Childbirth*3M: p=.000 Childbirth*3M: p=.000 2nd T*3M: p=.000 2nd T*3M: p=.003 2nd T*childbirth: p=.03
3rd T*childbirth: p=.02 3rd T*childbirth: p=.03 2nd T*3M: p=.000
3rd T*3M: p=.000 3rd T*3M: p=.000 3rd T*3M: p=.000
Childbirth*3M: p=.000 Childbirth*3M: p=.000 Childbirth*3M: p=.000
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Post hoc contrasts for anxiety symptoms showeda signiﬁcant
increase from the 3rd trimester to childbirth. However, changes
observed from the 1st to the 2nd trimester, the 2nd to the 3rd
trimester, and fromchildbirth to 3-months postpartumwere not
signiﬁcant. Pairwise comparisons concerning anxiety symptoms
revealed signiﬁcant mean differences between the 1st trimester
and: the 2nd trimester and 3-months postpartum; the 2nd
trimester and: the 3rd trimester, childbirth and 3-months
A
B
Fig. 1. (A) Anxiety symptoms from early pregnancy to 3-months postpartum: women, men, and total sample. (B) Anxiety symptoms from early pregnancy to 3-
months postpartum: 1st and 2nd time parents, and total sample.
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postpartum; the 3rd trimester and 3-months postpartum; and
childbirth and 3-months postpartum (see Table 2/Fig. 1).
Post hoc contrasts for depression symptoms showed a
signiﬁcant decrease from the 1st to the 2nd trimester.
Nevertheless, from: the 2nd to the 3rd trimester; the 3rd
trimester to childbirth; and from childbirth to 3-months
postpartum, changes were not signiﬁcant. Pair wise compar-
isons concerning depression symptoms revealed signiﬁcant
mean differences between the 1st and: the 2nd and 3rd
trimesters, childbirth, and 3-months postpartum; and be-
tween 3-months postpartum and: the 2nd and 3rd trimesters,
and childbirth (see Fig. 3).
3.2. Women compared to men
Signiﬁcant gender effects [F(2, 343)=7.78, pb0.001]
were found in anxiety [F(1, 344)=13.91, pb0.001] and
depression [F(1, 344)=13.54, pb0.001] symptoms. Women
showed higher anxiety symptoms than men at the 1st, 2nd,
and 3rd trimesters, and at childbirth, but not at 3-months
postpartum (see Table 2/Fig. 1). Women exhibited more
depression symptoms than men in all the considered
measuring times points (see Fig. 3). No signiﬁcant interaction
between measuring time points and gender was found [F(8,
2750)=1.73, p=.09], for anxiety [F(3.6, 1235.5)=1.74,
p=.14], nor for depression symptoms [F(3.6, 1238.8)1.45,
p=.22].
Post hoc contrasts for women's anxiety symptoms showed
signiﬁcant changes from the 3rd trimester to childbirth, but
not from the 1st to the 2nd trimester, the 2nd to the 3rd
trimester, and from childbirth to 3-months postpartum. Pair
wise comparisons applied to women's anxiety symptoms
revealed signiﬁcant mean differences between 3-months
postpartum and: the 1st, the 2nd and the 3rd trimesters,
and childbirth (see Table 2/Fig. 1). Signiﬁcant changes were
also found in women's depression symptoms from the 1st to
the 2nd trimester, but not from the 2nd to the 3rd trimester,
the 3rd trimester to childbirth, and from childbirth to 3-
months postpartum. Pair wise comparisons applied to
women's depression symptoms revealed signiﬁcant mean
differences between the 1st trimester and: the 3rd trimester
and 3-months postpartum; and between 3-months postpar-
tum and: the 2nd trimester and childbirth (see Fig. 3).
In men, no signiﬁcant changes in anxiety symptoms
between any of the considered measuring time points were
obtained. Pair wise comparisons applied to men's anxiety
symptoms showed signiﬁcant mean differences between 3-
months postpartum and: the 1st and 3rd trimesters, and
childbirth; and between the 2nd and the 3rd trimester (see
Table 2/Fig. 1). Signiﬁcant changes were found in men's
depression symptoms from the 1st to the 2nd trimester, but
not from the 2nd to the 3rd trimester, the 3rd trimester to
childbirth, or from childbirth to 3-months postpartum. Pair
wise comparisons applied to men's depression symptoms
revealed signiﬁcant mean differences between the 1st
trimester and: the 2nd and the 3rd trimesters, childbirth,
and 3-months postpartum (see Fig. 3).
3.3. First-time compared to second-time parents
Signiﬁcant parity effects [F(2, 343)=4.09, p=.02] were
found in anxiety [F(1, 344)=7.77, p=.006], as well as in
depression symptoms [F(1, 344)=6.47, p=.01]. Second-
time parents showed more anxiety symptoms than ﬁrst-time
Fig. 2. Interaction between measuring time points and parity for anxiety symptoms.
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parents at the 2nd and 3rd trimesters, and at 3-months
postpartum, but not at the 1st trimester or at childbirth (see
Table 2/Fig. 1). Second-time parents showedmore depression
symptoms than ﬁrst-time parents at the 1st, 2nd and 3rd
trimesters, as well as at 3-months postpartum, but no
signiﬁcant differences were found at childbirth (see Fig. 3).
A signiﬁcant interactionwas foundbetweenmeasuring time
points and parity [F(8, 2750)=4.05, pb0.001], both for anxiety
[F(3.6, 1235.5)=6.84, pb0.001], as well as for depression
symptoms [F(3.6, 1238.8)=3.08, p=.02]. First-time mothers
and fathers showed higher anxiety symptoms at the 1st when
compared to the 2nd trimester, while no signiﬁcant differences
A
B
Fig. 3. (A) Depression from early pregnancy to 3-months postpartum: women, men, and total sample. (B) Depression from early pregnancy to 3-months
postpartum: 1st and 2nd time parents, and total sample.
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were found in second-time parents. Additionally, while ﬁrst-
time mothers and fathers showed higher anxiety symptoms at
childbirth than at the 3rd trimester, second-time parents
showed higher anxiety symptoms at the 3rd trimester than at
childbirth (see Fig. 2).
For depression symptoms, while ﬁrst-time parents
showed higher depression symptoms at the 2nd than at the
3rd trimester, no signiﬁcant differences were observed
between the 2nd and the 3rd trimesters in second-time
mothers and fathers. Additionally, while ﬁrst-time parents
showed higher depression symptoms at childbirth than at the
3rd trimester, second-time parents showed higher depres-
sion symptoms at the 3rd trimester comparing to childbirth
(see Fig. 4).
No signiﬁcant interaction was found neither between
parity and gender [F(2, 343)=.23, p=.79] nor between
measuring time points, parity and gender [F(8, 2750)=1.17,
p=.31].
Focusing on ﬁrst-time parents, signiﬁcant changes in
anxiety symptoms were observed from the 3rd trimester to
childbirth, but not from the 1st to the 2nd trimester, the 2nd
to the 3rd trimester, and from childbirth to 3-months
postpartum. Pair wise comparisons applied to ﬁrst-time
parents' anxiety symptoms revealed signiﬁcant mean differ-
ences between the 1st trimester and: the 2nd trimester and
3-months postpartum; the 2nd trimester and: childbirth and
3-months postpartum; the 3rd trimester and: childbirth
and the 3-months postpartum; and between childbirth and
3-months postpartum (see Table 2/Fig. 1). Signiﬁcant
changes were found in ﬁrst-time parents' depression symp-
toms from the 1st to the 2nd trimester, but not from the 2nd
to the 3rd trimester, the 3rd trimester to childbirth or from
childbirth to 3-months postpartum. Pair wise comparisons
applied to ﬁrst-time parents' depression symptoms revealed
signiﬁcantmeandifferences between the 1st trimester and: the
2nd and 3rd trimesters, and 3-months postpartum; the 2nd
trimester and 3-months postpartum; the 3rd trimester and
childbirth; and between childbirth and 3-months postpartum
(see Table 3/Fig. 3).
Focusing on second-time parents signiﬁcant changes were
obtained in anxiety symptoms from the 3rd trimester to
childbirth,marginally signiﬁcant differences from the 1st to the
2nd trimester and from the 2nd to the 3rd trimester, and no
signiﬁcantdifferences fromchildbirth to3-monthspostpartum.
Pair wise comparisons applied to second-time parents' anxiety
symptoms revealed signiﬁcant mean differences between the
1st trimester and: the 3rd trimester and 3-months postpartum;
the 2nd trimester and: the 3rd trimester and 3-months
postpartum; the 3rd trimester and: childbirth and 3-months
postpartum;andbetweenchildbirthand3-monthspostpartum
(see Table 2/Fig. 1). Signiﬁcant changes were found in second-
time parents' depression symptoms from the 1st to the 2nd
trimester, marginally signiﬁcant differences from the 3rd
trimester to childbirth and from childbirth to 3-months
postpartum, and no signiﬁcant differences from the 2nd to
the 3rd trimester. Pair wise comparisons applied to second-
time parents' depression symptoms revealed signiﬁcant mean
differences between the 1st trimester and 3-months postpar-
tum (see Table 3/Fig. 3).
4. Discussion
Anxiety and depression symptoms were present during
the entire studied period, supporting psychological morbidity
Fig. 4. Interaction between measuring time points and parity for depression symptoms.
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during pregnancy and the postpartum period suggested in
the literature, regarding women's anxiety (Boyce et al., 2007;
Buist et al., 2003; Ross et al., 2003; Wenzel et al., 2003) and
depression (Felice et al., 2004; Ross et al., 2004; Wu et al.,
2002), as well as men's anxiety (Quinlivan and Condon, 2005;
Huizink et al., 2004) and depression (Ross et al., 2003). But,
higher levels of both anxiety and depression symptoms
during pregnancy (especially at the 1st trimester) compared
to 3-months postpartum were observed in all parents,
women or men, as well as ﬁrst or second-time parents. Our
results conﬁrm previous reports that women's (Andersson
et al., 2006; Evans et al., 2001; Felice et al., 2004; Heron et al.,
2004) and men's (Boyce et al., 2007; Buist et al., 2003;
Condon et al., 2004; Perren et al., 2005) anxiety and/or
depression is higher before than after childbirth. Showing
that mothers and fathers', as well as ﬁrst and second-time
parents' psychological adjustment is enhanced from early
pregnancy to 3-months postpartum, as previously suggested:
“Although postnatal psychological distress has been widely
studied for many years, particularly with a focus on
postpartum depression, symptoms of maternal depression,
stress and anxiety are not more common or severe after
childbirth than during pregnancy” (Kinsella and Monk, 2009,
p. 52). In the measure that women andmen are more into the
transition to parenthood, psychological adjustment is im-
proved and anxiety and depression symptoms diminished.
Exemplarily, depression symptoms diminish almost linearly.
This can be attributed to the increasing presence of the child
in the parents' life, promoting parents' better mood and
positive expectations for the future. Additionally, results
clearly pointed out that both women and men and ﬁrst and
second-time parents are particularly at-risk during the 1st
pregnancy trimester, suggesting that early gestation devel-
opmental tasks (pregnancy acceptation) may be quite
difﬁcult for all parents-to-be. As such, similar attention
should be given to the parents-to-be psychological adjust-
ment during pregnancy, and particularly during the 1st
pregnancy trimester, as the attention that has been given to
the postpartum period.
Signiﬁcant changes in anxiety and depression symptoms
were observed over pregnancy and the ﬁrst postpartum
months, with an increase in anxiety symptoms from the 3rd
pregnancy trimester to childbirth and a decrease in depres-
sion symptoms from the 1st to the 2nd pregnancy trimester.
Stability and change in symptoms of depression and anxiety
throughout pregnancy and the postpartum period have been
referred in the literature (DiPietro et al., 2008; Heron et al.,
2004; Skouteris et al., 2009). Despite some parents develop-
ing psychological disturbances during this period, for most
parents, women or men, ﬁrst or second-time parents, anxiety
and depression symptoms are a sign of a healthy psycholog-
ical adjustment to the different challenges they face during
this transition.
Anxiety and depression had a slightly different pattern of
changes. According with what has been pictured out in the
literature, in our study anxiety symptoms showed a U pattern
during pregnancy, decreasing from the 1st to the 2nd
trimester and then increasing from the 2nd trimester with
the proximity of childbirth (Lee et al., 2007; Teixeira et al.,
2009) followed by a decrease after childbirth (Andersson et al.,
2006; Breitkopf et al., 2006; Condon et al., 2004; DiPietro et al.,
2006; Heron et al., 2004; Skari et al., 2002). While depression
Table 3
Depression from early pregnancy to 3-months postpartum: women and men, 1st and 2nd time parents, and total sample.
1st T 2nd T 3rd T Childbirth 3M
M (SD) M (SD) M (SD) M (SD) M (SD)
Women 1st time 5.98
(4.18)
5.19
(4.02)
4.65
(3.64)
5.80
(4.74)
4.29
(3.90)
2nd time 6.83
(3.90)
6.15
(4.34)
5.97
(4.39)
5.98
(4.55)
5.14
(4.36)
Total 6.38
(4.06)
5.64
(4.19)
5.27 5.88
(4.64)
4.69
(4.13)
(1)
(4.05)
Men 1st time 4.62
(4.02)
3.80
(3.26)
3.39
(3.11)
3.80
(3.85)
2.82
(3.21)
2nd time 5.40
(3.81)
4.64
(3.25)
4.87
(3.18)
4.53
(3.61)
4.46
(3.75)
Total 4.95
(3.94)
4.16
(3.28)
4.01
(3.22)
4.11
(3.76)
3.51
(3.53)
(2)
Total 1st time 5.30
(4.14)
4.50
(3.72)
4.03
(3.44)
4.81
(4.42)
3.56
(3.64)
(3)
2nd time 6.19
(3.91)
5.48
(3.95)
5.48
(3.92)
5.33
(4.21)
4.83
(4.10)
(4)
Total 5.70
(4.06)
4.94
(3.85)
4.67
(3.73)
5.04
(4.33)
4.13
(3.90)
(5)
(1) (2) (3) (4) (5)
1st T*3rd T: p=.003 1st T*2nd T: p=.001 1st T*2nd T: p=.01 1st T*3 M: p=.000 1st T*2nd T: p=.000
1st T*3M: p=.000 1st T*3rd T: p=.002 1st T*3rd T: p=.000 1st T*3rd T: p=.000
2nd T*3M: p=.002 1st T*Childbirth: p=.02 1st T*3M: p=.000 1st T*Childbirth: p=.01
Childbirth*3M: p=.000 1st T*3M: p=.000 2nd T*3M: p=.001 1st T*3M: p=.000
3rd T*childbirth: p=.01 2nd T*3M: p=.000
Childbirth*3M: p=.000 3rd T*3M: p=.03
Childbirth*3M: p=.000
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diminished almost linearly from pregnancy to 3-months
postpartum (Evans et al., 2001; Felice et al., 2004; Heron
et al., 2009; Kinsella and Monk, 2009; Lau and Chan, 2009;
Limlomwongse and Liabsuetrakul, 2006; Skouteris et al., 2009).
The increase in anxiety symptoms from the 3rd pregnancy
trimester to childbirth may be related with the proximity of
childbirth and thedecrease indepression symptoms fromthe1st
to the 2nd pregnancy trimester with the emergent presence of
thenewborn in theparent's life.However, biological adjustments
can also be related with these psychological changes.
Women reportedmore anxiety symptoms thanmen during
pregnancy and at childbirth but not at 3-monthspostpartum, in
agreement with what has been proposed in the literature
(Dulude et al., 2002). According to our results, higher anxiety in
mothers compared to fathers seems speciﬁc of late pregnancy
and childbirth. This may be related to the fact that pregnancy/
childbirth particular events are generally perceived as threat-
ening by mothers and might not be as stressful for fathers. On
theother hand, theﬁrst postpartummonthsdonot appear tobe
more stressful for women than for men. Both mothers and
fathers may have similar difﬁculties in adapting to challenges
associated with taking care of the newborn, reﬂecting cultural
changes associated to the share of parental responsibilities
between the mother and the father.
Women reportedmoredepression symptoms thanmen in all
studied moments, as presented in the literature during preg-
nancy (Dulude et al., 2002; Matthey et al., 2000; Morse et al.,
2000; Perren et al., 2005) and the postpartum period (Areias
et al., 1996; Ballard and Davis, 1996; Edhborg et al., 2005;
Matthey et al., 2000; Morse et al., 2000; Perren et al., 2005).
Higher rates of depression are generally found in women
compared to men and therefore do not seem to be speciﬁc of
the pregnancy or postpartum period, contrary to what we have
discussed regarding high-anxiety surrounding childbirth. Com-
pared to women, the ﬁrst pregnancy and postpartum months
seems to be as difﬁcult to adjust to formen (Condon et al., 2004;
Perren et al., 2005); while compared tomen, late pregnancy and
childbirth seemtobeparticularlydifﬁcult to adjust to forwomen.
This may be associated with the challenge of speciﬁc develop-
mental tasks according to gender: the preparation to childbirth
may be more stressful for mothers while the adjustment to
parenting and to the new interactions within the family may be
as stressful for fathers.
Women and men's patterns of anxiety and depression
change across pregnancy and the postpartum period were
quite similar, suggesting that developmental tasks and psycho-
logical difﬁculties during the transition to parenthood may not
be as different for mothers and fathers. However gender
speciﬁcities need to be also pointed out. Anxiety in women
rises during the 3rd pregnancy trimester and at childbirth and
follows a subsequent signiﬁcant decrease at 3-months postpar-
tum, while a more linear anxiety decrease was observed in
fathers from pregnancy to the postpartum period. This suggests
that psychological adjustment during pregnancy is particularly
difﬁcult compared to the postpartum period adjustment, both
for women and men. The 1st pregnancy trimester is equally
problematic for men, while for women the 3rd pregnancy
trimester andchildbirth, aswell as theanxiety that theproximity
of childbirth may cause, are the most problematic periods.
Childbirth also appears as a point of increased symptoms, but
mostly only for women and without such impact in men.
Hormonal changes cannot be omitted in the explanationof these
results. At the same time, an improvement was observed in the
psychological adjustment of both women and men after
childbirth. Women and men increased their psychological
adjustment from early pregnancy to 3-months postpartum.
Suggesting thatmothers and fathers are stressed in some similar
ways while other difﬁculties are speciﬁc to gender, but they are
mainly able to solve and cope positivelywith the developmental
tasks during this transition.
More anxiety and depression symptoms in second-time
parents than in ﬁrst-time parents in all measuring time points,
with the exception of anxiety at the 1st trimester and childbirth
and depression at childbirth, was pointed out. When anxiety is
considered, studies usually report more symptoms in primip-
arous than in multiparous mothers during pregnancy and the
postpartum (Gameiro et al., 2009; Giakoumaki et al., 2009;
Hung, 2004). However, our results suggest the contrary in
accordance with other studies pointing out higher anxiety in
second than in ﬁrst-time mothers either before (DiPietro et al.,
2008) or after childbirth (Skari et al., 2002).Whendepression is
considered, studies usually report either no differences be-
tween ﬁrst and second-time mothers both during pregnancy
(Breitkopf et al., 2006; Bunevicius et al., 2009;Dietz et al., 2007;
Figueiredo et al., 2007; Lee et al., 2007; Wenzel et al., 2005;
Westdahl et al., 2007; Wu et al., 2002) and the postpartum
period (Breitkopf et al., 2006; Dietz et al., 2007; Wenzel et al.,
2005) or higher depression in primiparousmothers during the
postpartumperiod (Dørheim et al., 2009; Gameiro et al., 2009).
Our results show the reverse, withmore depression symptoms
in second than in ﬁrst-time mothers, either during pregnancy
(DiPietro et al., 2008; Vliegen et al., 2006) and the postpartum
period. Some reports have also found higher postpartum
depression in mutiparous than in primiparous mothers (Ho-
Yen et al., 2007; Righetti-Veltema et al., 1998) and fathers
(Condon and Esuvaranathan, 1990).
Data show that pregnancy and the postpartum period get
somewhatmore difﬁcult the second-time around, at least in this
sample of low tomedium socio-economic workingmothers and
fathers. Suggesting the demanding challenges women and men
have to face with one more child, namely the reorganization of
the previous parental system, the increase of ﬁnancial respon-
sibilities and the requirements of the professional role. Interest-
ingly our results pointed no differences between ﬁrst and
second-time parents, neither concerning anxiety symptoms at
the 1st trimester, nor concerning anxiety or depression
symptoms at childbirth. Additionally, the 1st trimester, and
particularly childbirth related developmental tasks or events
may be as difﬁcult for second-time as for ﬁrst-time parents.
A somewhat different pattern of changes was observed in
ﬁrst and second-time parents. In a previous report on this
sample, a different pattern between ﬁrst and second-time
parents was found for anxiety but not for depression during
pregnancy,with primiparouswomen andmendisplaying higher
anxiety levels in the 1st than in the 3rd trimester, while in
multiparous women and men registered the opposite (Teixeira
et al., 2009). It is interesting to note that, despite second-time
parents having presented higher anxiety and depression
symptoms than ﬁrst-time parents, a decrease both in anxiety,
from the 1st to the 2nd trimester, and depression symptoms,
from the 2nd to the 3rd trimester, was observed in ﬁrst-time
parents, being not signiﬁcant for second-time parents, in the
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same way that an increase both in anxiety and depression
symptoms was found, from the 3rd trimester to childbirth, in
ﬁrst-time parents, contrary to the decrease obtained both in
anxiety and depression symptoms, from the 3rd trimester to
childbirth, by second-time parents. Psychological symptoms in
ﬁrst-time parents may be more related to the speciﬁc changes
associated with pregnancy events than in lasting problems. The
proximity of an unknown event, such as childbirth, may be
somewhat more stressful for primiparous parents, while the
higher psychological difﬁculties found in second-time parents,
over pregnancy and the ﬁrst postpartum months, can be more
related to the need of having to conjugate the challenges of the
new child within the pre-existing family system.
Present ﬁndings foreground that pregnancy and the
postpartum period may be pictured as a period of psycho-
logical adjustment/growth, despite the several difﬁculties
that can emerge. Some are speciﬁc to women and others
speciﬁc to men; some are speciﬁc to ﬁrst-time parents and
others speciﬁc to second-time parents; and some are relating
to the transition in all. Other socio-demographics factors
seem not to contribute to observed differences at least in this
sample. Both empirical evidences need to be addressed. Thus,
it is important to refer that the majority of parents exhibit
better psychological functioning 3-months after the birth of
the child than at the beginning of the pregnancy, and that
second-time parents present higher levels of anxiety and
depression than ﬁrst-time parents. According to our results,
prevention and intervention programs should better target
the ﬁrst pregnancy trimester and the second-time parents.
And more research should be done focusing on the ﬁrst
pregnancy trimester and the second-time parents to better
understand difﬁculties and strengths, similarly to what was
done with ﬁrst-time parents and the postpartum period.
Despite the new important outcomes of this study, some
methodological limitations require to be pointed out. We
must consider the voluntary nature for the participation in
the study, which may have led to a selection bias, in the sense
that the women/menwho agreed to participatemay in fact be
those who presented less symptoms of depression or anxiety.
This constitutes a particular issue for men, as the rate of
fathers-to-be who signed the informed consent was lower
when compared to the rate of mothers-to-be. Limitations
from using self-report symptom scales rather than clinical
interviews and continuous scores rather than cut-off scores
need to be considered: the level of possible disorder in the
participants is unknown, women andmenmay have different
reporting style, and especially for women some pregnancy
speciﬁc burden can be confused with the asked symptoms in
the questionnaires. In order to better understand the pattern
of symptoms over time, namely to relate them with speciﬁc
developmental challenges or external events, other measures
could be added in future studies.
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